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(54) SHEET TYPE VAPOR GROWTH DEVICE 
(57)Abstract: 

PURPOSE: To provide a sheet type vapor growth device 
having high treatment efficiency by lessening the waiting 
time for cooling until wafers after a process treatment for 
forming CVD films are cooled down to a temp, at which 
transportation of these wafers is possible and eventually H 
increasing the number of sheets of the wafers which can 
be treated in a specified period of time. 
CONSTITUTION: Quartz which hardly absorbs the light 
energy for passing light energy is adopted for the 
material of a susceptor 7 which is a wafer supporting 
plate. The light energy from heating lamps 13... is less 
absorbed in this quartz susceptor 7 than in the 
conventional graphite susceptor by adopting such quartz 
susceptor 7. The quartz susceptor is thus kept at a 

relatively low temp, and only the wafers W are rapidly heated by absorbing the light energy. 
Since the wafers W are more rapidly cooled, the waiting time to attain the temp, at which a 
robot for transportation is usable is shortened and eventually the throughput is improved. The 
number of the sheets which can be treated for the specified period of time is eventually 
increased. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can riot be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fission reactor with which at least a part consists of transparent members thermally [ a 
quartz etc. ], and forms a reaction chamber in the interior, The wafer support plate for being prepared in 
said reaction chamber of this fission reactor, and laying the wafer which is a processed material, In the 
single-wafer-processing vapor growth equipment which comes to provide the heat lamp which heats the 
wafer which emitted heat in said reaction chamber from the outside of said reaction chamber, and was 
supported by said wafer support plate Single-wafer-processing vapor growth equipment characterized by 
having used the quality of the material of said wafer support plate as the quartz, and making thickness of 
the wafer support plate made from this quartz into about 0.5-2mm in thickness comparable as a wafer. 
[Claim 2] Single-wafer-processing vapor growth equipment according to claim 1 characterized by said 
heat lamp consisting of an infrared lamp which heats the temperature of said wafer at 400-1000 degrees 
C. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the single-wafer-processing vapor growth equipment 

which improved the wafer support plate for laying the wafer which is a processed material. 

[0002] 

[Description of the Prior Art] Conventionally, what is shown in drawing 7 as single-wafer-processing 
vapor growth equipment is known. It is the fission reactor which has the walls (it is henceforth called a 
quartz aperture) b and c which consist of a quartz on a top face and the inferior surface of tongue, and 
the reaction chamber d is formed in this fission reactor a by the inside a of drawing. 
[0003] As shown in drawing 8 , while the wafer support plate e made from the graphite for laying the 
wafer W which is a processed material (susceptor) was formed in this reaction chamber d, two or more 
heat lamp f- was being arranged in the outside of said quartz apertures b and c and a corresponding part, 
respectively. 

[0004] And the infrared radiation which came out of two or more heat lamp f- passes these quartz 
apertures b and c, and while the wafer support plate e made from the graphite in a reaction chamber d 
absorbs this infrared radiation and is heated, Wafer W is directly heated through the field where this 
wafer support plate e that was heated and became an elevated temperature touches Wafer W. 
[0005] After Wafer W is heated by predetermined temperature, reactant gas G is introduced in a reaction 
chamber d from gas inlet g, by this, thermal reaction will occur on the front face of Wafer W, and the 
CVD film will be formed on Wafer W. 

[0006] Then, to the temperature by the robot for conveyance (not shown) which is a wafer conveyance 
means which can be conveyed, the wafer W with which the CVD film was formed will wait for Wafer 
W to cool, and will be taken out from a reaction chamber d. 

[0007] As mentioned above, if it is in this kind of equipment, the cooldown delay for taking out Wafer 
W from a reaction chamber d with the robot for conveyance which is a wafer conveyance means is 
greatly related to a throughput after CVD film formation process processing. 

[0008] The wafer support plate e made from graphite is used, and heat capacity is large so that it may 
have the function of a heat regulator (thermal fly wheel), and this wafer support plate e made from 
graphite is hard to be cooled conventionally. 

[0009] Therefore, it had taken long time amount until the wafer W currently laid in this wafer support 
plate e made from graphite cooled to the temperature which can use the hand (contact part for taking out 
a wafer) of the robot for conveyance and which can be conveyed. 
[0010] 

[Problem(s) to be Solved by the Invention] since the wafer support plate for lay the wafer which be a 
processed material be a product made from graphite with large heat capacity in conventional single 
wafer processing vapor growth equipment as describe above , after stop lamp heating before cool to the 
temperature which can convey a wafer after CVD film formation process processing , long time amount 
be took , a throughput could not be enlarged , but there be a problem that where of it had be a failure 



h ttp : //www4 . i p d 1 . n ci p i . go . j p/cgi -b i n/tr an _ web cgi _ej j e 



8/10/2005 



l JP,08-048595,A [DETAILED DESCRIPTION] 



Page 2 of 4 



\ 

when raise processing efficiency . 

[001 1] It is going to offer the high single-wafer-processing vapor growth equipment of the processing 
efficiency which this invention was made based on the above-mentioned situation, and the place made 
into the purpose lessens cooling time to wait until it is cooled to the temperature which can convey the 
wafer after CVD film formation process processing, and enabled it to make [ many ] the wafer number 
of sheets which can be processed to fixed time amount as a result. 
[0012] 

[Means for Solving the Problem] The fission reactor with which at least a part consists of transparent 
members thermally [ a quartz etc. ], and forms a reaction chamber in the interior that this invention 
should solve the above-mentioned technical problem, The wafer support plate for being prepared in said 
reaction chamber of this fission reactor, and laying the wafer which is a processed material, In the 
single-wafer-processing vapor growth equipment which comes to provide the heat lamp which heats the 
wafer which emitted heat in said reaction chamber from the outside of said reaction chamber, and was 
supported by said wafer support plate The quality of the material of said wafer support plate is used as a 
quartz, and thickness of the wafer support plate made from this quartz is made into about 0.5-2mm in 
thickness comparable as a wafer. 
[0013] 

[Function] According to the single-wafer-processing vapor growth equipment of this invention, it 
considers as the quartz which does not absorb light energy so much in order to pass light energy for the 
quality of the material of a wafer support plate. The thickness of the wafer support plate made from this 
quartz and by carrying out to about 0.5-2mm in thickness comparable as a wafer If only a wafer can be 
efficiently raised to the target temperature and lamp heating is stopped after CVD film type process 
processing, maintaining this wafer support plate at comparatively low temperature, since it is [ that a 
wafer support plate is maintained at comparatively low temperature ] thin, A wafer is compared with the 
case where the wafer support plate is produced by graphite like before. Since it cools early more, the 
latency time until it becomes the temperature which the robot for conveyance can use can decrease, a 
throughput can improve as a result, and the wafer number of sheets which can be processed to fixed time 
amount can be made [ many ]. 
[0014] 

[Example] Hereafter, one example of this invention is explained with reference to drawing 1 - drawing 
3 . First, with reference to drawing 1 , the whole single-wafer-processing vapor growth equipment 1 
configuration is explained. Two in drawing is a fission reactor which has the walls (it is henceforth 
called a quartz aperture) 3 and 4 which consist of a quartz on a top face and the inferior surface of 
tongue, and the reaction chamber 5 is formed in this fission reactor 2. 

[0015] In this reaction chamber 5, the wafer support plate 7 made from a quartz (it is henceforth called a 
susceptor) is formed, and the wafer W which is a processed material is laid. This susceptor 7 is 
supported by the susceptor support 8 as a susceptor maintenance device, a rotation drive is carried out by 
the susceptor rotation mechanical component 9, and said susceptor 7 rotates the susceptor support 8 to 
one by it. 

[0016] In the reaction chamber 5, the dashboard 10 which surrounds a susceptor 7 in the state of the 
same height as said susceptor 7 is formed, and reactant gas G flows the top-face side of this dashboard 
10 from an end side to an other end side. 

[0017] 1 1 is gas installation tubing which introduces said reactant gas G in a reaction chamber 5, and 12 
is flueing tubing which exhausts gas. Moreover, two or more heat lamp 13 - which consists of an 
infrared lamp for heating said wafer W in a reaction chamber 5 is arranged in the outside of said quartz 
apertures 3 and 4 and a corresponding part, respectively, infrared radiation is irradiated in a reaction 
chamber 5 through the quartz apertures 3 and 4, and the temperature of said wafer is heated at 400-1000 
degrees C. 

[0018] Moreover, the wafer ** top device 14 in which the wafer W laid in the susceptor 7 is lifted if 
needed is formed in the inferior-surface-of-tongue side of a susceptor 7. This wafer ** top device 14 has 
two or more ** top pin 14a- inserted in two or more ** top pin insertion hole 7a- formed in the 
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susceptor 7. By making the upper part carry out a variation rate according to the vertical device which 
shaft 14b which penetrates revolving-shaft 8a of said susceptor support 8 does not illustrate The upper 
limit section projects to the top-face side of a susceptor 7, and it raises to the location which can take out 
Wafer W with the carrier robot of two or more of said ** top pin 14a- which does not illustrate as the 
two-dot chain line of drawing 2 shows. 

[0019] The quality of the material is a quartz, the thickness t is about 0.5-2mm of thickness comparable 
as Wafer W, and said susceptor 7 is flat [ the front face ]. A deer is carried out and the wafer W with 
which the infrared radiation which came out of two or more heat lamp 13 — passed the quartz apertures 
3 and 4, and was laid on the susceptor 7 made from a quartz in a reaction chamber 5 is heated directly. 
[0020] After Wafer W is heated by predetermined temperature, reactant gas G is introduced in a reaction 
chamber 5 from a gas inlet 1.1, by this, thermal reaction will occur on the front face of Wafer W, and the 
CVD film will be formed on Wafer W. 

[0021] Then, the wafer W with which the CVD film was formed waits for cooling of Wafer W, will be 
lifted by two or more ** top pin 14a-, and will be taken out from a reaction chamber 5 by the robot for 
conveyance (not shown) which is a wafer conveyance means. 

[0022] A susceptor 7 is a product made from a quartz, and in this invention, since it is fabricated thinly 
as mentioned above, in order for this susceptor 7 made from a quartz not to have most light energies 
from heat lamp 13 - absorbed, it is kept relative to low temperature, and Wafer W absorbs light energy 
and becomes an elevated temperature. 

[0023] Therefore, compared with the temperature curve which comes to show as a continuous line 
among drawing 3 , and is shown with the broken line when using the conventional susceptor made from 
graphite, sudden heating of Wafer W and sudden cooling of the temperature curve of the wafer when 
using the susceptor 7 made from a quartz are attained. 

[0024] Therefore, cooling time to wait until it is cooled to the temperature which can convey the wafer 
W after CVD film formation process processing can be lessened, and the wafer number of sheets which 
can be processed to fixed time amount as a result can be made [ many ]. 

[0025] In addition, in the one above-mentioned example, although what has the flat front face of the 
susceptor 7 made from a quartz was explained, it is not restricted to this. That is, as shown in drawing 4 , 
KUBOMI 7b shallower than the thickness of Wafer W for wafer horizontal gap prevention may be 
formed in the front face of the susceptor 7 made from a quartz, or as shown in drawing 5 , the thickness 
of Wafer W and KUBOMI 7c almost for wafer horizontal gap prevention of the same depth may be 
formed in the front face of the susceptor 7 made from a quartz. 

[0026] Moreover, as shown in drawing 6 , another KUBOMI 7d in the center section may be further 
formed in the front face of the susceptor 7 made from a quartz with the thickness of Wafer W, and 
KUBOMI 7c almost for wafer horizontal gap prevention of the same depth so that only the periphery of 
Wafer W may contact. 

[0027] In addition, in explanation of the modification of drawing 4 thru/or drawing 6 , the same part as 
one above-mentioned example attaches the same sign, and omits detailed explanation. In addition, this 
invention of deformation implementation being variously possible in the range which does not change 
the summary of this invention is natural. 
[0028] 

[Effect of the Invention] This invention is used as the quartz which does not absorb light energy so 
much in order to pass light energy for the quality of the material of a wafer support plate, as explained 
above. The thickness of the wafer support plate made from this quartz and by carrying out to about 0.5- 
2mm in thickness comparable as a wafer If sudden heating only of the wafer can be carried out at the 
target temperature and lamp heating is stopped after CVD film type process processing, maintaining this 
wafer support plate at comparatively low temperature, since the wafer support plate is maintained at 
comparatively low temperature, A wafer is compared with the case where the wafer support plate is 
produced by graphite like before. Since it cools early more, the latency time until it becomes the 
temperature which the robot for conveyance can use decreases, a throughput improves as a result, and 
the effectiveness that the wafer number of sheets which can be processed to fixed time amount can be 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The rough block diagram showing one example of the single-wafer-processing vapor 
growth equipment of this invention. 

[Drawing 2] The sectional view of the wafer support plate made from a quartz which is the important 
section of this example. 

[Drawing 3] The explanatory view showing the condition of the wafer temperature in equipment 
conventionally using this invention equipment and the wafer support plate made from graphite using the 
wafer support plate made from a quartz. 

[Drawing 4] The sectional view showing the 1st modification of the wafer support plate made from a 
quartz which is the important section of this invention. 

[Drawing 5] The sectional view showing the 2nd modification of the wafer support plate made from a 
quartz which is the important section of this invention. 

[Drawing 6] The sectional view showing the 3rd modification of the wafer support plate made from a 
quartz which is the important section of this invention. 

[Drawing 7] The rough block diagram of conventional single-wafer-processing vapor growth equipment. 

[Drawing 8] The sectional view of the wafer support plate made from graphite which is the important 
section of the conventional example. 
[Description of Notations] 

1 [ - Reaction chamber, ] - Single-wafer-processing vapor growth equipment, 2 - 3 A fission reactor, 4 
- A quartz aperture, 5 7 - The susceptor made from a quartz (wafer support plate made from a quartz), 
7a - ** top pin insertion hole, 8 [ - Gas installation tubing, 12 / - Flueing tubing, 13 / - A heat lamp, 
14 / - A wafer ** top device, 14a / -- A ** top pin, G / - Reactant gas, W / - Wafer (processed 
material). ] - A susceptor support (susceptor maintenance device), 9 - A susceptor rotation mechanical 
component, 10 —.A dashboard, 11 
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DRAWINGS 
[Drawing 1] 
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[0024] uta^t, cvDJi^rn-tx^am- 
w<7xAwcojfljj*^^?ajSi -cftasft.* ^ T-<o&ffl 
ftn#fH£^-&< t-s , *smfc Lx~%.mmzm.zz & 

1 0 0 2 5 ] frfc, ±E-WSffllt*i^T, 535«-9-b 
7*? 70>ftffl4<Vffl& fcofcovvCSKBUs* 1 . Cifilc 
20 Rfeiiitw-c*^. -TZh-h, m4lz^tXdiz. 5 

WiX\s®£Rle>7 'i< 5 7b Lfc 0.05 ic* t J: 
•51c iffikWr-^y? 7 v&ffliiz'"? xAwou^tJsti 

R-»S«»7iA«XWfi6jhffl»^*5 7 c feJgfigUfc 

[0026] H6t*f Jt 3(C. ^XAW^I-JSj 
w**HSIIW-6 J: 3 ^ , £3S$S?>-*-fe7-? 7 co^fflt 7 
x AW<0»?^ fc ( JS'IS]— ^"7 x t MjSXV Kjhffl^ ^ 
#5 7 c fc , $ 4» t ^co+^St JJd<0^ #5 7 d SrJPfiSi 
30 LfetWC#>oTfc^v>. 

[0027] ^rfe. 04^<r->t06«Sff^JcolfiBfltcfc 

g^^x.^v^H'Ca^^^J)i£^ : 5r- fc wmzh 
h. 

[0028] 

[IKB^WR] *l% Q J1{i, JJLhKDBLfciac. "7*a 

/l-^-eiUJfc'iKiRL'SrVvE^fc i^ii398 
40 «^x^5M^5:- ^xVNfciaigfltWWS^O. 
5~2mmfctl»^Cj: 0, i<0»>xASS«*it«W 

•n,dfc^'T'§. CVDJBUern-fe^SMia, 7>'7Tlii 
SSWfttf , 7 x ; sS^^* 5 .tb^6<]<Rv WBZlzWzti 
TOifcft. <7 x A{i ^ x y J: 3 1 ^ 7 
7T^f hf#^§ilt^?»^fcJ:t«UT. ct'9#<^ 

W^WbW-SK&O .• rSHfc LTX/U-r-y h*«l6i 
±U -JglBHafcWiffl'CS * x A:ft$&£ < CI fc 
50 *«T&&fcV^fc»a*H"f4. 
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[02 ] mmmmnm&T'h&ttm'i^zftw.nm 

jB0. 

[as ] Kmk^^^mm^mmw.k?? 

[04 ] *&W<r>m&?b&^%M 1 Jxs\3ffimcr>%il 
<7)^JF^Ir^-fffirffi0. 

[05 ] *m?>m®Th&Gm&^$:m<o%i2 
[06 ] ^m^MTh^mi^^^mms 



[08] M*«?i]^gi5t'*).i>^7 7r'f hi^x;^ 
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